JP09289257 A 

METHOD OF MANUFACTURING SEMICONDUCTOR DEVICES 

SONY CORP 
Inventor(s):TSUCfflYA YOSHIKO 
Application No. 08100232 JP08100232 JP, Filed 19960422,A1 Published 19971104 

Abstract: PROBLEM TO BE SOLVED: To make it possible to remove selectively 
WSix (Tungsten silicide) film, even on a narrow field oxide film, in order to prevent 
mutual diffusion of both impurity, P-type and N-type, contained in the W-polycide gate 
electrode of Dual Gate CMOS. 

SOLUTION: An area where nMOS is to be formed is covered by SiOx mask 12a and 
the second resist pattern 14(PR) being apart from its pattern edge by the distance of 
removal width Wrem is formed on an area where pMOS is to be formed. After n + -type 
area lOn is formed by making an ion implantation on a polysilicon film by applying the 
second PR14 as masking, the WSix film 1 1 is removed by the removal width Wrem by 
applying both patterns 12a and 14 as masking. The variation of the removal width 
Wrem depends on only the error Ad' caused by overlap of the second PR 14 and a 
required forming width WFI of the field oxide film 4 is completed just by adding an 
overlap error of both patterns 12a and 14 to both areas of Wrem. 
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• y- hl«Ct$il5 pi, n St«5P5^«*«5tBS|£ 

nMOSMftffl^SiOx?^? 
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fc'ttBSWLfc^2 l/^ h • ^-Vl 4 (PR) £p 
MOS^^3£««ct-^i-5. f 2PR14S:-7^^ 
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[#fFff*W|5ia] 

nmtzz<DM^mm vxmmm*f$.mi-5>%s 1 is 
t. 

SllSXfi,!:, 
4XS£, 

Si. 

flftfEg 2 l/-^ h • — U 
WB* D *y >J = >«WWIE* 2 «tiWj:llim^» 

WfaH 2 h • — trtt-tzmi OXH££ 

[»#S2l iHHE!S7lS-eW:. ««IS9ieiw*5tt 
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[000 1] 

[«E<0Bi-3a«#»i *ig^(4, #!)->!) a^iBro 

-Mn' iftLTnSMOS h?^^^ (nMO 
S) roy- U ftfeg|5Srp + IftltplM 
OSh7yy^^ (pMOS) wy- hf ffiiMtS 

(CMOS) <K>MMlZ.t3\,iX* y-M^Ctt^5n 
p®*tt»<OtSSffi*«rl»ll:U pMOS© 

[000 21 

m— *is±{cnSMos h7y-^^ 

(nMOS) tpSMOSF7V^^ (pMOS) t 
£*#£-t*:fcfBttSMO S h7^7? (CMOS) (H 

JJ if-'W * a -y * ^ & (4 C £ "f 5 # 
<<DLS I <75PfifeS*,t: L-CJ£<ffll^4xT^5 8 
[0 0 0 3] «**>&CMOS©y- LT 
(4, S*^iCn + M^y ->U 3^K^V>&H-C#^. 

frh. pMOSWf t^-7*a77'f^ ! lii*Ii: 

I5^f>tfcofc 0 L^L, M&Z-T-TJ-^MX-tey- 

^ot, 5 {7 a >'1fi:R4t?»4SAji^^-v 

^5, nMOS©y-HI«IlI4n , I > pMOS 

<D>f-bm,&<nmm.m&p+ stts cti:i9. nM 

OSi pMOSrof^^ • 7"n7r^^5r*^^ffiM 
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MCMOStl4w«il:t, ttffja«S:iST**i*l- 

[0004] f/ib*), nMOS, pMOSS^- 

CMOSm nMOSipMOSt Ott»itIlCg 
H-T 5 M ffiWE V (k <D#MWV£&Mffi-rZ ft , p M 

fcfei", t^Sffi^ffittiaro** y rf£tbfi&{& 

[0 0 0 5] ^^5fa7/l-!r- MCMOSOlligl: 

Lfc-f ^-^a Aid ± i? fr^n^o 
[0006] *>-e, afroWiff-f > • /u— /u 
tti:^<MOS h7y^^flt nSfeSiMipS 

oy- K**B4**£*ri-ajtfy ->y avassruia-cy— 

iaaM^isv ^iv y -y--r vmb z i w±&fliJ8S£mJi Lfc 
^. -r&fc>*>zKy-yM Ki^D/^/ni»»t'ffli^ 
ifc*s-«MbLTv^ 0 cm*, ls i ro»*nt*sj;y 

H5*a-ft:wiiM<!:*Jc, *y ->'J • y- 

tlT" # ft V » U^A- iftoT*ti>5)Ti!>5. * fc ft* W 

ix (^y^fy • ->y -y-^ K) ElifcS/ILTiW 
[ooo7] L*>Lfca*e>, TKy -y-^ KBS^y p< ^/u 

n^A $ nfc n m^mvo t P m^mm t -> y -y-w 
^ ^W4*«*<k-t-5iWH«sis>s. mi4. ^JSv-y-y- 

fo^ 0 rroi5m/i ! 4f5i:> *y ->y =■ 

£*vtl*v\ ^y ->y => yiro7x 
yu $ m$L<r>&m&>% M*y— hmmPnAD^wy— 

[0008] ^wf, #y ->y n^Biron* p 



3 0 rroynir^^r, Ell 2fcl^LE]l 6«r#flBL## 

[0009] Ull 2 (4. ffiijgS n M (vS) (75 S i 
3 1 (v-Sub) i^iiSfroiBWiWk^ftS (LOC 
OSS) ffil;t97^-/UK®{klg3 2Sr^L > P M 
OSMftffiW:nS7i^3 3 (n -We 11). 
nMOSMf£I)|il:pl7x^3 4 (p-Wel 
1) SrJgjSL. «ffi^ktdj;5y- h®S{t:l8l3 5 (Si 

0 2 ) WJ&fc&a-CW-aKyiNf KWtBfcffllUfcjRffll* 
^Lt^5 0 ^(7?W-^y -y--f KBtli. Itt^yvM 
y^3 6 i (polySi) (Ss* i \*m&X- &> t> Z\ £ 

) tws i x ^3 7 ttf^nrnzmmztifiiti 

[0010] -hfBXtttf ^->!)3yf36 i tc>ct LT 

$4x5 nMOSMfti^^-^ h • 

->3 8 (PR) "CSEfllbs pMOSWf»:p 

5 0 4 <o . ±isKtt^y ->y = >m3 6i©n 

p MO S ^J&^JtSIi!^ P + mm^c, 3 6 p (85* p (4. 

[0 0 1 1 ] &*3. ±fSU2^^ h • '^-V3 8 £fl2/5fc 
t5fcfeff)7^-H)y^77>ft1i 1 ±fE7-<— JVVm 
HM3 2Ziu.m&t> J £<D<?-7y h£ Ltll^o L7£ 
iiot, Uv>^ |> • /<■$> — >3 8<Ds<# — ls ' 

7 4 -yu KSfeteBS 3 2 i t *«affl«jT 

[0012] JSkfC. ID 1 4{d^^n-5 «t 9td. pMOS 

Mftii^i^y^ h y39 (pr) x-M 

L, nMOSMft!*:niy-h?l«»i:Lty 

y -> y = ym 3 6 i CO 9 *> n MO S ff^^-^ffi^S n + 
IH«3 6ti (^nl±. itl^n^T'fcS:^ 
St. ) ±IBU*^ h • ^<^->3 9td 

[0013] r r.*x-«oisidj: <? . #y->y=^rt 

T« p + Mm®. 36pin* Mm® 36nt 0SPtlftn*jft 
$4xfc*»i*5. fcfc'L. U^h-/^-V3 8, 

3 9 S:*4x-eix«*-*-5fcftlcW-2lHlW7# h!)y/7 

A d «t . ffim® 3 6 p , 3 6 n <7?*^&S 

[0014] tr^t, y ->y ^^m<o±.\zi* 
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9» :©WS i xlS3 7*I^i Lfep ni^y- 

I5 P + Mffl«3 6 p i:±l5n + S®«3 6 nCD^#i£{£ 
JwfcV>-C±l5WS i x®l3 7Sr&*Lfcimii/.ee>fc 

SfBl 5»^£*i5<fc ±fa%^iaf#{w^P?r* 
f51^^F-^-^4 0 (PR) iiyfy/--? 

hM-srs^;*- hi) v-?77-<x~hy -(-^vmtm3 

2tfftM&t>-£<r>9—¥v Vb VXm^btiZAK £0? 

[0 0 15] :;■!?, ilHUv 1 ^ r- • /^-V4 0<D& 

_h!EWS i x!3 7(D4>-e. £«"f8^*-f'<#t5Htt2 A 
d-Cfc5 0 WiBUfcri: < . p + W3 6 

pin* SffiiDc 3 6 n 2 A d «0«Sfflf*3T-^ 

fttltffclbfcV^ Uv^ I- • ^-V4 0 

W RE = 2Ad + 2Ad' 

[0016] ilEUv 1 ^. h • ^-V40^^i L 
■C h'7<<^V^>y&n? Z.t\Z£<9WS i xl37« 

[ooi7] n>A*z&m"s 9 -v-* h'm<nftm\z£ttm 

W3p3-2 0 3 3 6 6^$RtCli, Xtt (/XK- 7 s 
KO/^-VWf "CpMOS t nMO S©t»t 

zmftZTtzzbizxy . MmfrhftmztitzT \ s i 

x^^ffMi-S*te/4 5 M^^tl-CV^o o£9, SAL 
I C I DE (self-aligned silicidation =gel-&tt 
•> y -y-W K-ft) T^n-fexcDJ&fflfcJ; 9 . pMOStnM 



[0018] 

^jR^y-iM K*o»»f*efe-ew:. (i) 
St5fc*ro/^-yM, (2) pSy-h»© 

o, W31©7tl-!Jy^77^«Ii:45 0 -<£>fc 

[0 0 19] Jt<t;t»i. ftfr®WEIl 2&l^LI2!l 6Mfc> 
tcZzfa-txzmtVXmW-fZk. ±&<D (1) #i$r 
®«cSrS^-T'5fc«)W^^— virfi, El 1 5 K^;* ft 5 
u-v?* h • — ^4 otfcs,, r<ou-^ h • a^- 
>-4 OCMfflPlWffili, BiJifiOT £ *3 9 2 A d + 2 A 
d' ^coi^t^-S^t — A-K®HUS3 

2 <7?£-®ffM*lW FI l4. ^Uv 5 * r- • ^ — >4 0/>m 

-A- K8Mtfflt3 2±JwiR*S*» W^WM:: 3 ^td A 
d' fc*D;tfc«, i-*^*>, 
W F , = Wre + 2 A d ' 
= 2Ad + 4Ad' 
b LT*a»*ttfttffce>fcv\, 

[00 2 0] — 3-203366 ^MStdiE 

*5n5*ffi-ei4. (i) 5rmmm$:mj£-tZ)t^<D;< 
^-^-c-fc^o z.<Djjmxte, P m^- b^mmisxif 

Ww^-yj' h i: LX&l&irZZ b\zteZ1tlb, Z.(D 
S i Ox^^ — ><73tgJ'fo-5ef£^1SSrSffc1i:T*3 
<«6tS*s*>5. $ bi::»s i Oxi/^-yii. 7^ 

Z<dx\ &7-<—/i'h'mkm<nffi\zhib?>&&<Dgi1$$: 
fttzltX -to -So z\<Dittb % y ■< — ^ KSMkBt 

[00 2 1 ] fm<D¥3*&^nir*-c-tt, *4a-S-*>-fr» 

Tt>-5o ±IE«ofiia^-t5-a:IS^A d, Ad' *■ 

*JCD/3 tjfifa-T?) ±J6«5 7-f-/UK*<l2ffll3 2 
W^-SffM*SW FI li*3io J; ^ 2 D i: * -5 0 ^^ffMi-M 

l s i <n&mm\L\z&^xwx&fcmi>y>*x\*?-v7^rm 
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10 0 2 21 ZZ\X~&&WIZ. faT/uy-hSCMO 

rots s&tfc ^mi-r^tL^y^-^ h-mtm±-e&m 

[0 0 2 3] 

[0 0 241 **MO***»JtwK3t*ffi 

««w*±»=a8v »x wren? 2 ^nmmmtmw^Mit 

Txttv. mztf'j ->y = Mts^i**sffl 

feist, iltrlE{S«ffi*««±tc:m*TltoSESni*« 

J: DftCfcWE-^^^fflWtsm^*— > • x y j;i>6 
»f*E««»t«nBi-*»2 i/-^ h • 

A-v^ * £ U tftlEsK !)->!J3 V^coMIE^ 2 

51811^, *flia^2 Uv>X h • /<-$>-> tffisZ-?* 

[0 0 2 51 

xnts. as i h • i «msiB«~<£> 

-f^ySAT^^ i LXm^^btlZ t&\z^ f2i|lS 



PS^*i--<#ts (£*T, *'Mdili»t5, ) fc»2 

[0 0 2 61 LfcAiot, 8**«©Kj£fcl»S U fe&W 
2F8rCtt3Bi h • /^-ytf 2 Uv>* h • '<9 
-^<nM&mzZH^*i&&U$ZMto&ib-it&&<DfiBj 

[0 0 2 71 UT. *5SM*ftSr01*v^Hl 1 5r# 
y 3 »^^<7>« l S»*l!^iMi4»Sr^tr* l 

n + mmmtfofe-rzfiK zixbitK^^zA^m^xh 

[0 0 2 81 Bllt (Szft^nS (vi) ©Si 1 

(v-sub) ±X'&i%<Dmvimkftmfe (locos 

it) \z Lfc4!oT7^ -/u KSWtK4 Sr^L^flSS: 
^LTV>-5 0 Z.Z.-$LX*<DT.mZffim~i&'< ; bt. S"fS 
i £fi 1 <D$tM*1tb%.t£'<'f a ^=t=- y ^SfMtft-eJR 

S i N^5r^ffi*i«$-tirfc^, i NJKSr^^-^v 
f^xmVimikTX? Si*«l«)»IMt 

[0 0 2 91 ±fEc75il^g?ft-v ^ 3 *5 J: ^< y Kifcft 
«2*K!*Lfca. 13 2^*4x5 J: nMOSJg 
rfl^fttl^tru^ K • ^^-^5 (PR) T-tfL, 

pMosMfSi«i:fettifni7t«ai uyy 

(P + ) HtVftALtnS'>x/l'6 (n-We 1 
1) £^/&Lfc„ r^irtiO^^-^SA^Ii, —at 
Lt-r 3 0 k e V, K— Xfi8 X 
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[0 0 3 0] ±I5Uv?^ h • /^-y5&ry>y^i: 
«t ll3tC*$n-5 «fc pMOSM 

T-*«««r I'S^^ h • /<*-y7 (PR) T-SSL. n 

(B + ) HtyftAL, (p-We 1 

LT-f ^JOiS^A-^— 2 8 0 k e V, K-Xf 1 X 
10'Vcm 2 irLfcio JifHp® 9^vU8 

^■T^>'HH«i:*5»v^fH«»c»fitflWEV tll W«fflw^ 
jJ-^SA* iV^lr^Vf^;!/- gfrlLfflro^ViiA 
Sr-tft-Pftfrvs S feu:?* —A* KSMfcffl&4 

[0 0 3 1 J JbfEU-^* h • /^-y7 5r7-y>y/(c 
^^^ktc J; t> S i £fil <D$tmcmZ#)8 nm<D7- 

bmtm9 (siOj) &mi&Liz a ss^tiroitc, 

IJI5 7 0nm(»Xi^^->MyllO i (poly 

s i) (^ i \-±mv£x*foz>z t *m-r* ) t/j?§ 

^7 0 nmWWS i xJRl 1 £-£-tl-eJxiI3?G9^ffiC V 

*t£irmt Lt. fS«4 0nm»^?fflS i O x IR 
12MU. rcO-^^^fflS i OxWl 2<Dtfm 
»±. iECVD, tllCVD, /5XtC VD<m>-f*x 
c0^ife{C ± o Ttf o T <b \, 

[0032] mz, m5iz7fk£ix% x o\z s ±te-^*^ 

fflS iOxgl 2©SIT'U^ h ■ /<■$>— -yf&ft 
^. |, . 3 (PR ) fStlLfc, fcfc'U Z<D 

[0 0 3 3] Z.<D% 1 Wv 5 ^ h • s<# — > 134: 

?^7iURiE (S^ty-iyfy^) £ff 

9: iricit), _k|E-^*^fflS iOxgl 2<D&&&& 
Bfc^U S i Ox-v^-^ 12a £Jf2j5ScL/io 8t<<*"C, ± 
123? 1 l/y^ h • 3 t±IES i Ox-v*^ 1 

2 a tSr^UWtiK!) ^UaVll 0 i^-7l (B 
+ ) ^-Y^-vj±AU/c 0 rwi:#w-f 2i-^ttA*#»i. 
— 0ij <t LT'f ^-^*Dj§^^/W¥— 1 5 k e V, K-Xf 
4xio i5 /cm 2 irbfco £ 9 > ±f2Jlt£#y 

j^i-5ffl«^ P ^ mmmi o P t Lfc 0 

[0 0 3 4] &*S. ifE-v^fflS iOxIl 2 <OR I 



^.^fflS iOxKl 2 SrRilLTXtt^y ->y nygi 
0 i ^->Srfr*,j&tf3.ttc*5«?-e, ±SE«5*ftJ: 

[0 0 3 5] tfcUl. ±E*1 h • 3£r 

at 1 nnmmmzmi*m^fcr%mm*w&.irz>%2 

isi/x h • /^->i 4 (PR) Srf^Lfc, cro|f?2 
Uv>* h • 4(±, ±!ES iOx7^M2a 

• i?&7* h y y^7 7^B#(75{4g-&^ 
■&9—Vv Yb L-Cfflv^CtlwJ:*). — v • ^ 

yi?«»e>BlfJ£edtWrem fclt^ LTff^£tl-5o 
SiOx-?^^12ail2 l^-^ h • ^-Vl 4 <75 

^nsws i xii iroratt&wK, -rtei?t>ftmm 

i&tteZo fct'L, ±!e^2u-^S'/^-yi4W 

ti, Z. cDfiff ^SgfilWrem §r A d ' «fc «9 < LT*3 
4t*s*t>»iffLfc*&^t. */M(fc*« 

[0 0 3 6] ^V>T, ±IE^2 W v 1 ^. h ■ — ^ 1 4 
H^^iL, S i Ox^^.^ 1 2 a SrSii-t"5^ i t : T- 

K^^y ->y =yii 0 i — y > (pm ii'tytA 

W&x-*^*?— 3 0 k e V, K-Xf 3 X 1 0 15 / c m 
2 t Lfc„ Z.tl\Z X 9 . ±ffijltttf !)'>!)=y«10i 
f. HUfSm2^ttM^HHc«!:^®W{-*f^i-^m^^n + 

■ — > 1 4iSiOx?^^12a t (DfBHcUttiir 
-5®«(c*3V^TI4, ^fe(cffM^nfcp + Mffl^l 0 pro 

[0 0 3 7] ifctc:. ±&M2 V • — Hi 
S iOx-v^i?12ai:^-7^.^i: LTR I E%?f?Z. 

»«WS i xll 1 4-5S^WiC|^*Lfc 0 '^T-p + 

lOptn* lOnt ama^MttttSid: 

[0 0 3 8] ±EK>(SJ*«Wrem t7-f-A'K 

^•fb^4 C0tiro«SHrtlC?t{Si-5.fc*!)ro^7 ^ — /U Kg? 

(75^**lWrem COjSffPJUC^ 1 Uv 1 ^. K • ^-^1 3 <73 
Mia^^-frPSA dtm2 Uv 1 * h • — > 1 4<7>S 
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W F i = Wrem + Ad + Ad' 
= 2 A d' + a + Ad 

[0 0 3 9] ±IEcOW FI coffi^r. ^<T>m 1 5 Viz 
7 -yu- KgtffcJgl 3 2 <£>&g^/&4«W F ,= 2 A d + 4 A 
d' itbgf-rsfc^tc, Ad = Ad' k<EL7E1rZ> e ;© 

t^tn^t lti^-So <* coffin 

A d 4; 9 /h £ < Tt>5Hffl-hJ4#?;b&v>/4v fiS^wfcfetc: 

*$§IS £ t£ 3!SOW FI l4^ft-eft, 
W FI (#3§I3J3) ~ 4 A d 

w FI mm) ~ 6 a d 

<7>4 ?{C*£ft-5 0 Ad<Dfit»4, 0. 3 5 ^ m;U-/UT* 
(4 0. 1 5ymgg, 0. 2 5 ^my^fliO. 1m 

l«4(D^MiW FI Sr > 2/3 §«lc:f«f5/hT"# 
5^iX»S^^5o ^ott,, a»I*!4 d 4 <? t>'h£(t 
fttf. W FI $rmW±(c:^/jN-t-^^i:^^lHgT-fc>9 , # 
tCa= 2 A dfe&X'&'oX h-£t~frftW<n * V y btfZi 

[0 0 4 0] #3b\ ±m<DnmTf&V0<Oj ^V&A-tW 
s i xfroR I Etli. Ltt«b/ii\ i£ 

tbfd^icii, ws i xm<Dm^m^^"xm^ 7 

Onmfflp* MfS« 1 0 p WffigBtfSgffi VtzVtMXJ JT 
v&A^fTfrft-S:: k\zt£Z>fiK ^<Dt^<D-f^-^<DM 
§I4J¥£ 4 0 nm<75S i Oxv^M 2 a i!5 7 0 n 
mOWS ixill irSriiilL-Cn* S^«c 1 0 nlz'M 

i-z>£?iznjE£ixx\,^tzi6. ±.^m^mmxitmx 

="V«{C(4p njg^-ffi^c^^^H-r. p + SKMcl 0 

[00 4 1] Z.(D'&^ El8iC^:$n-5«t Ty>V 
^(C«t •? 1/-^ h • — >1 4 ifcRIECit) 
S i O x-^*^ 1 2 a £-€:ft-eft|S&*Lfc: 0 ftio, Z<D 

Tyi/X?kR I Ekli. v^-rnsr^fejcnoTta^o 

&-5VM4, JrlES i O x^*? l 2 a f4f£lflT-/f ffliift 

fRSt (mi ioi?fi 9) <D-nt Lxm\,^zz.b 

I^jy- r-ttMl<£>^OR I E*it^^l^«M^ 
J£i3?2igm^1ii§!c<tT-S&oTL£?r<t, SiSI 
Oit^:, $f)l:LDDtYK?*-^^pMOSi: 
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Abstract: PROBLEM TO BE SOLVED: To suppress the diffusion through a barrier 
metal film of a dopant in a polycrystalline silicon film constituting a dual gate electrode 
and to reduce surface resistance between a metal film on the barrier metal film and the 
polycrystalline silicon film. 

SOLUTION: In a semiconductor device, element active areas of an N channel region 
101 and a P channel region 102 are adjacently formed and gate electrodes 105 and 106 
are formed so that they straddle over the channel regions and an element separation 
oxide film 103 separating both channel regions. In the gate electrodes 105 and 106, the 
polycrystalline silicon films 207 and 208, a first barrier metal film 209, a second barrier 
metal film 210 and a metal film 211 are sequentially laminated from below. The first 
barrier metal film 209 is removed from the boundary part of the N channel area 101 and 
the P channel area 102. 
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* h^^.^ 4 2 1 5rll co/^y T;< */H&2 0 9±izM 
fi&U MngBKBtiiLfcMri tfV<y T**/M£2 0 9 & 
K9^^yf 04 (a) 12. N^" 

■T-^/Hittl 0 1 t P7--**A4Ri&l 0 2<Dt#&|P 

[0 0 3 3] 7yyy^»^l;J; 9 U^* h 

vx^4 2 1»4t5„ -t Lt, (216 (b) tC^i"J: 
|l(O/<!)7>^/i'2 0 9±MNft^/i'S« 

1 0 1 tPft^««l 0 2 0iW»©#g|->!) 
3712 0 7, 2 0 8-hlC, &2<£>/<y T.* */H&2 1 

StII10nraggiiat5. ^2©/<D7 
^^12 1011:. ^^M2 11iUTM^>' 
^^^(W)JKS:^^y^«fe-e«ff 1 OOnmllSIt 

■5 c. 

[0 0 3 4] JSfciw, 7* h y y/77-f-M:tll:i 

U y */u«l2 i i . »2<o/<yry ^/HBt2 i o, m 

1©/'!!)7^^2 0 9 1 #*£iflv'y => Vlg|2 0 7. 

2 0 8£ K^xyfy/fs, ^ixicj;*), N^** 

10 1 (C^< ^yu§2 1 1 , ^2<D/<y T * */HK 
2 10. WiKO'OJT *fJl>fig2 0 9. #IS H B B->y 3^ 

&2 o 7*»e>*s#y ^ vmmw- vwrni 
R2ii, ^2(75/<y ry^^2 i o. s?i w<yr 

^^^§2 0 9, #^HBV-y 3V^2 o s^b^s^y 
ttfrV— YW&&>>f— YW&\ 0 6^ff^$tv-5 0 m 
4 (b) tt. ^-hm^l 0 5, 1 0 6 *Ws$L bTt^flg 

S:/TLtl^o r<7?^tflg-e{±, y-HI10 5, 10 
6<0*±S<D;>< ^vH^2 1 1 (7?±ffi>4S^ffiLTl^-5o 
[0 0 3 5] tWt. y-htSl 0 5, 10 6(75^*1, 
■e4x<0/^^ — >C0WUJ(DP ^i/U2 0 1 , N^^/1^2 0 
2(r^^-^aA^ff 3 r kiz±y, y-VKWvt 

(D&mm&i&f&i-zz, tizzy, mmmmi^^r 

[0036] #3as0>«a*-ei4. #!/ ^/uy- 
httfe (**/uKff2 1 1, l2«/<y7^/H2 1 



0, *l«J/<y7y^l2 0 9, ^>V^3V|2 

0 8. 2 0 7) SrUv^ h^^Tiyf >mS^ 

tu<ii-t4xe><o«jiit*-9'^^tuTfflv^T. ^y> 

[0 0 3 7] Sfc. **ffi<73^fi|r-(±, IlW/<U7^ 
^^i2 0 9!; K^Yiyfy/tS^lCO^T^ 

^ /uy- h lil;#gal* U y !) = y|f 2 0 6 (2 0 
7, 2 0 8) telffi&l-Zm&lZ^^X&^tLfiK T^JV 

[0038] &1&<DB1&2. em*. *&m<om&<r>j& 

OS h^^^^^Sr^-r^ffiEI-C-, HI 8 140 7 <£>— £0( 
iB-B' fcSofcWEHnrfcS. 
[ 0 0 3 9 ] 0 7 iCfct^T , 101 H:*?-gte«tf-e*> 
5Nft^ (N-ch)ffi^c, 1 0 2 ttSf^jgttfiW 
tfcSPft^u (P-ch) i«tfc9, 103(±Pi 

1 0 5 liNf t^^iW 1 0 1 ©y- Hi, 10 6f± 
Pft^S«10 2«)y-Hgtfc9, 
ffi<75^/J^i*{i, 0tj;i[iy— M6 (L) =0. 10^m 
tftVy^ntV^, 5 0 7liNft^Ufttl0 1 
iPf + ^S«l 0 2<7?^S#g|5<D^'— hm^-C-fc 1 ? » 

[0 0 4 0] Jctc, B8&#fiHLTH7OT»fl5f*J*fc» 
EI8lCjoV>T. 2 0 1 li, Nf + ^ISlO 
1 (CfettSv-y 3>S« 1 OOlr^^ilfcP 1 ?!^ 
fcot, 0iJ^iilOQ- cmg$«iti;S»PawyD 
= ySfil 0 Otc-r^^iSr^tt-C^nv (B) Sr-Y^v 
ttAt5li:l:J:9«(8*nt^5. 2 0 2liPft^ 
/MSi&i o 2 icjotts ->y 3>S«i o otcffM^ttfc 
N^^^-cfcoT.-0iJ^ii±ai(7?->y 3^S«i ooi; 
^^^WnUv (P) ^-fTl-^ffiA-t-^CitcJ;^ 

[00 4 1] P-7 31/U2 0 1 £N£iA-2 0 2 Sr^SE"?" 

zmi-ftmrntftki o 3»±->y ^Mi'^o, w 

xlihu^^^St (STI) jfetct 9 , '>!)=ySSio 

oixyfyyi, ^^Kfc t *. ay 9 awcjui 

* j£ tp <L i: T- JJ&S $ n T V> 5 „ 

[0 04 2] 2 0 5 14 y- h«Mtffl|-e. ^J^tf^ff 3 n 
mS«o»aift:ffl! (S i O.N ( ) t'M^iXtl^o 6 

0 7i±y- htt^i 0 5 sr«fig-r-5Nf ***m®i 0 
iMfs a v>!j3> (^y->y3v) K-e. ey^tfy 

> K— y«0#^B B B-> y = ^6 0 6^100 nmSStO 
■WCAKfft. -^^Sr^ttry y«rttAt5^it« 

*$*tri»s 0 6 0 8iiy-M«io6**«tsp 
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[0 0 4 3] 6 0 9l4#lBftv'y 3 ^6 0 7, 6 0 8 
-hJw#riS£*lfc8 1 W/<|)7> ?/l-iffeoT, #J;il4" 
?y^fy-/!lt'fF (WS i,) Sr^^y^jfe-CBt 
J91 0 nmgI««LT«Lfcfc(Df*)?,. -5* LT. 
l8l:7PtJ; 5 Jr. ^lW/<JJT^^/^6 0 9«N^ 

■r-M-AWEi o i t p=f-**/v®mi o 2<B*JMiJ#-e 
^iSnti^o Nfir^/HISiiOitPft 
*/HH*l 0 2 ©«Jf»5)-CJ4. #Jgft^y =vS6 0 
7, 6 0 8 tFMi^$^tJot), rcoglHiCifi 6 0 

[0 04 4] 610 \%% 1 <Os< VTtf &m 6 0 9 ±fc 

Msnfc«2©/<y7^*/niT?*)ct, 

/^fVt'f h7^f K (^-ft^^^^xV : WN) 

5, 1 1 U 7 ^ ^ .6 O 9 A!Nf t4^a^ 1 0 
1 t Pft^uf«l 0 2<0#JMfl5#-CB**3ft-O*3 
fc#. rcQ^#ffi^c-C-»4#^f B ->y 3^JK6 0 7, 6 0 
8il2^<D7^^/Hf6 1 O^if UTV^o 6 1 
ll4!fS2<7V<yTp<*/M8l6 1 OifcJt^Sftfc**^ 
BIT-, ^J^tf^^^^x^ (W) Sr^/<y^ife-C?gtff 1 

[0 0 4 5] ttt, #g B |v'!J2VS6 0 7, MS 1 <D 
/<i)7/^/l-i6 0 9, ^2<73/<y 7^ ?;l>m6 1 0& 
^^^16 1 ltiONf+^fflil 0 \ <r>?— h 
1110 5^, #M£ H 1.->y =>>|g|6 0 8. |1©/<!J7 
*/M^6 0 9, !2ro/^7^^/l-l6 1 * 
/HSI6 1 1 1' 4 "9 P^-r*/HK*£l 0 2<D<?— Mil 
0 6 /45^tV^tl-«fife$nTV>5o 

[0 0 4 6] r<734 9tC. ^Jficoj^f®2-ei4. 
!)7>?/HS6 0 9 I:l2ro/'!!) 7^^^l6 1 0©T 
®tc^Lrtri:{c4f9p<^/wfflS6 l l t^M^U => 
y«60 7, 6 0 8 twrax-i--iy?^roM'i# 
B«tt4:»* 3. t iro/<U7^^/H6 
0 9 £Nf -v^/MSigtl 0 1 iPf -Y*s\<ffii$,<D$t$1-M 
^t?^*Lfcr iric4«9 , Nft^ii|10 1«l« 
fa->^>S6 0 7(OK-^yhi:Pft^i«l 0 
2©#g»V>!l3Vl6 0 8<7? K-'<>- M*. 9S1<0'< 
y 7^;H6 0 9Sriib-C+BS(rtet5:-r2)Ci:^»± 

[0 0 4 7] Nft^^Sil 0 1 £ Pf-V-*^ 

fflttl 0 2W^gl5^IC*3^T. W^yieo 
7, 6 0 8K«6 0 1 §rJB<3iiA,-e<^5fc*. lff2<7V< 
y ^/U^6 1 0 i:^^->y =V^6 0 7, 6 0 8 

t5rti!f#5 0 Sfc, «6 0 1 Sr^bfci b\z£ 
9. *#6MH=*SV*T7«*yUJK6 1 1 <£»8lff£tfij!)D£-ti: 



[0 04 8] 9~ii2!rffii\ *?£IA;<ajgjfte> 
*i»*SSIl©M3g*j5feS:ttW-r*. HI 9&t>* 1 0 f49S!i£ 

*&*xsw^tfc«jis¥ffi0-c-fc?), mi lava 

1 2l4«it#te&ia«fc*Lfcttll&Wa5B^*-5. 
[004 9] 5t"f , El 1 1 ( a ) 4 9 (3, 

h U-^^gftfeSrfflt^T, 10Q- cmSIWttfiftW 
P|©y!)ayS^i 0 0<oi^«ffi«5rxyfy^ 

^«SMtWl 0 3 ftfc. N^**/H»« 

lc*icyS:ttAt5lttP^x/i/20lSrMU * 
fc. Pf -r^/uffi$l 0 2^PLfcv^^Srfv^-> 
y ^^fflSi 0 0(cy y?rttAt5ri:t-N9i^2 O 

2 Sr^fig-rs. 

[0050] t^t, Nft^S^l OlSt/Pft 
•ASSISE 1 0 2 <D-> y 3 10 0 WSffiKl, 0fl;tf4 

aSWbl^J: 9 hB&fc)BS2 0 5&m&3 nmilf^ 
U HSfefclK2 0 5 2fcl**^#KaMfc«2 0 3±tC 

y >- K— ?"<D#|gfi v- y 3 VJK 6 0 6 £0«J;if4* 1 0 0 n 
m, figffll-fS. -t<7>«» Nf+^HB*10 1iiiOL 
feui^ h-r^^ 8 0 1 -Srffli^T, Nft^HBilO 
10#3gf B ->y 3^ 6 0 6lzmZ_l-£toi&^*J\'*r—l 

0 k e Vgf, K— Xfi 5 X 1 0 15 c m- J iSO*ttf 
!)V (P*) ?r^tyttAt?io H9 (a) 14. + 
■t^^il 0 1 4MPt5i SlwU^;* h-^^.^ 8 0 1 

4 9. Nf -f-^MSWl 0 1 <7)#JSH|->-y =>>-JR6 0 6 
tt**M**r£tr£ttft5'!; ^«6 0 7 £ * 9 /5r^<E>3| 

[0 0 5 1 ] Wc. u-v?* Y-?*t 8 0 1 &7r>y^ 
^<7?7jffiic4 9^±Lfcf*. Ull (b) i^TH-4? 
fc. Pft^fiH0 2^linLfcu-y^h-7^^8 

1 1 Srffl^T. Pfi^i«i0 2w^f a -y!i3y 

16 06 l3M;U4*|]jfr^*^=¥— 5 k e V. K— Xfi 5 
xlO'Scm^lSiD^t^By ( B F 2 *) Sr-f^v 
ffiA1-£o BI9 (b) 14. Pft^/«10 2?;lP 
-#"•5 4 h-^^.^ 8 11 SrJgjsftLfcifclliS:**-*- 

¥ffiElT-fc5o r<7>'f^->-aA(c4 9 , P5^*A-ffii$ 
1 0 2 OT^JB*^ !)=y§6 0 6 I47*&4fe&$tr£&£ 
•>!l3y§6 0 8 fc*0gf ft 5. 
[00 5 2] HI 1 2 ( a ) tC^-f-4 0 

y!)=y!6 0 7, 6 0811:, Il©/<!l7^;Hi 

6 o 9 1 it, fi«j^»4*^>'^^7 i ^->y -y-'t* K (WS i 

x ) K^^^y^St'ff 1 0 nmlt««t5. ^<0 
Nf 0 1 iPf t^Ill 0 2dt 

^S8^«-0. 1 5 M mSa^roiP?l!Srlrt5 l^^^ 
b-?*? 8 2 1 5r|l©/<!l7^^6 0 9 ±\zMf& 
U MPttCitil LfcSS 1 !/ 7^ #^«6 0 9 S: K 
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7, 6 0 80O--gi$£ K9>f ^y^^J: 9»*U-C» 
6 0 1«t5 o El 10 (a) tt, N^ + ^/U««l 
0 1 <h P^^^u««l 0 2<OiMMPt5^^ h 

8 2 1 fc»j*bfc*»*r*"t-¥ffiB|-efc5 0 
[0 0 5 3] 7^>y^*ffil:i9 uv>* h 

-e^^ 8 2 1 5rl^*-r^o -t tt, 0 12 (b) 
«fc * 1 <V' <l J 7 * *yU6 0 9±Xlfl*6 0 1 \Z& 

MZ&'&Mii/}) ^^me 0 7, 6 0 8_Bc, |g2<7V<y 
*/u®l6 1 otuMii^y^ry^ K9>f 
KK*^/<y *»-e«*l 0 nraS«*at5. t<T> 
\k, ^2<Dy<])T/^^md 1 0±ic; / */UJ8l6 1 1 

0 0 nmtatSo 

[0054] 7* h y yy77^-M:hi:i 

U >*/M«6 1 1, l2^yr^^yuK6 10, I 

0 #8fiv/!l3yK6 0 7, 
6 0 8«rK7^x y fymo N?-** 
1011:^ /ufflt 61 1, g2 <7V^ !)7^^ /ufflt 
6 10, Il^<y7^^g6 0 9M^y!i = 

y§6 o 7*»6ft5*y ^ 9fr#— vmM<of — bmm 
yHK6 i i , l2^yr^/^6 i o, m </v<y 

6 G Hi 0 (b) [4, y-MSiOS, i0 6tM 
5, 10 6COft±g(D^^/UJK6 1 1 <D±.ffifimtiiLX 
[0 0 5 5] -t<0&, 1 0 5, 1 0 6 (D^rix 

OB** Sr^-T S Zt^zXV, 3Ut^»i(Ofa7 

[0 0 5 6] **3. *H*a>»*-C4>, sK!>>^/uy— 
h«H (^^yH86 1 1, /^7>^/ug6 10, /< V 
7^/^6 0 9, ^ H 9 8 '>y^yg6 0 8, 6 0 7) 

Sru^* b^^fX^v^^firZWi&lz^^x&^tz 

<nmmm*^*? t lt^t, #y *9>v?—vw& 

[0 0 5 7] *3llte<^JKffi-Cl4, ii^<y7> 

0 9St/#ISH S BV'y 0 7, 6 0 8^K7 

7K^J:«9^10/<y 7^^^6 0 95r^^x. y fy 
^LT, jEtc^SSSv-y ^ y§6 0 7, 6 0 8£rK7>f 



^ ^/l/y- hifii{:^f B ^!J ^y^6 O 6 (6 0 
7, 6 0 8) Srjftffltl-iti^tcoi^-CiS^fc^, T^e/u 

[oo58] mm^mm 3 . 01311 **wa>*tto 

MOS b?>'i/**$:^'f¥'ffiWlX\ 0 1 4 \*m 1 30 

[oo59] 0i3 izm-x, i o i 

fcSNft^ (N-ch) fpigc, 10 2tt*^et£« 
«t'fc5Pft^ (P-ch) S«-efcO, 10314 

fc, 1 o 5liNf t^Sfti o i MS, 10 

h««<B*/J^+*«\ M*liy-m (L) =0. 10 
^mtftV^^tl^o 9 0 7liNft^ffl«l 

0 1 £ P^ + */U««l 0 2{0»^y- MgT'fo 

[0 0 6 0] Jfct^ IH 1 3 Sr#H& LT0 1 ^^fffilff^;^ 

1 o 1 1:1*5*1-3 *>y a^a«i o ote»j*stLfcp 

Wfcot, 1 Ofl • cmiS(Djtg^Pi^ 

•>y =3^S«1 0 0\z^X?%frl l lXy8x=i> (B) £^ 
w<tic«t vmf&£tiX\,^ 0 2 0 2(iPf 
-T^/uffligcl 0 2fc*3ttS^y 3^**1 0 OlCjgjft* 

oi:v^^$:^ttyy (P) HtyftAt^:^!: 

[0 0 6 1 ] P^x/U201i:N^x/L'2 0 2^it 
5*^#«SMfc«l 0 0 3 (ivy 3>-«ftRa>ibJBR9, 
Wilihu^i (STI) feicj:«9, /H^SSi 

v-y ^^S1£l 0 OCO^ffi^^ 3 0 0 nmgg(DS$^ 

[0 0 6 2] 2 0 5 te^- hBMfcfll-e, «*.tfBW 3 n 

mS«o*^b« (s i o x N y ) -e»j*£ix-cv*5« 2 

0 714^— hfl^l 0 5 SrfflffiK-r^N^^^/UgHWl 0 

0 7i^eS'/y=> (^y^>y^» it, 

/ > K— y<D^^i^D ^^mi 00 6^100 nrnM 
flCo§W-Cj«ll!«, -e^^«r*»»try v^SAtSIt 
T'M^tiTi^o 1 008lif-Klil0 6SrM 
Pf t^Uii* 1 0 2±^ B s 0 '>y 0iJ 
^Ltf / V K-^#^ B S 0'>y ^yll 0 0 6?rl00n 

[0063] 1009 f4#££ H s B ^> y 3 VIS 1 0 0 7, 1 
0 0 8 il:M^n/:1 1 II 7^ /^T'feot, 
Witf?y^fyyyt^K (WSi s ) **'<v9 
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0 9(±N^-^^/Uffl«l 0 1 tPf + ^Uil 0 2 CO 
*JMB#-e8fc*£*v-C^3. ^LT, N^-v^M^Wcl 

0 1 iPf+^« 1 0 2<D#JWB#"CM:. 
y3ymo0 7, 1 0 0 8 h&££ftXZ>'9. jSJdT 
«0>**-$MWMiaK 1 0 o 3*«3f3t*MJ*$nT. rco 

BWfcfcflU o o i at&/ft&*b-c<^& s 

[0064] 1010 lift 1 <D;< V T * */HSI 10 0 9 
^^fVW h7f K (Sft^V^fl' : WN) 

T-fc^)„ 1 1 !) 7> ^^1 1 0 0 9 iSNf t^/i'S 
«101i P^-r^uffifeSl 0 2C0^#£|$;&T-|&ic$;tX 

-c*i«7, Hi-T®o#^^->!; o o 7, 100 

<zv<y T/-*/HBIi o l 0 dtH-T-^IVKfUR l 0031: 
^*L-Cl^5„ 101 llif2?)^!)7^?/^101 
0±lC^j5)c£*lfc/-*vM8lT\ 

(W) *^/<y*ft-(?IWl 0 0 nmi«iS»t4;i 

[0 0 6 5] tLT, a^gll 0 0 7, ft 1 

ro/-5 1l7^^^Il 0 09, l2W/<!)7^^yl'il0 

1 0M^ */H8?l 0 11C±9 Nft^AHI«l 0 l 

(Of — bWMl 0 5#, #MaV>y 3>^1 0 0 8. ft 

1 <7V< !)7^^ 1 0 0 9, ft 2 <7V< !)T*# /HR 1 

0 1 OM^ */M&l OllCiU P3- J r*/i'mt& 1 0 

2 60^- htt&i o 6*s-?r*t-?n«f^$nT^-5o 

[0066] Z<DXo^. HigC0^fi§3T-(i, ft 1 co^< 
y 7^ *VH8?1 0 0 9 £ft2C0'<y T/ */HBIl 0 10 
©TitMLfcrt^J:*) y*vH&l 0 l l 
•>!)=ygl 00 7, 1 0 0 8 i:©H-et-5y^S^ 
«Jfiff4#ffi«RS:ft5:ii«-e#, Hl:*i©/<!)7 
p< ^;Hgl 0 0 9 ^Nf-v^Wl Oli P^-v^yu 
«WW>*#a5#-C8fc*Ufcr iir J; 9. n^ + ^-MME 

1 o i o#^^->y 3 ^II 0 0 7 CO K— htPf 

1 0 2 co#^ B a B-> y =■ Vffll 1 0 0 8 co K— 
>- M*. ftico/<y 7/^^fl 0 0 9 4rilLT+S2(C 

[00 6 7] Nft^«10 1iPft^ 

ffi^l 0 2^»*W^^*5^-C, 

0 7, 1 0 0 8{r^l 0 0 1 ZWiV&AsX'^^lttb. ft 
2co/<y 7^ $ >vm\ 0 10 i#^ B B B->y a^Il 0 0 
7, l o o 8CQ#ffi&iiLT K— /<yhi!i!:tt5ri: 

*•> y =» i o o 7 t y^yKioos^ 

SrfTP^coUv 1 ^ ^^^I201t 1/-/^ Y^*? I 

2 i i roila^b*ffilA5fn5 r £ ic i 9 . MRUft 
\z&li ayJSl 0 0 6 icy Vitfn^co K 



v^S/t*, y- htii o 5, i o 6 cogfetffi^^fi: 

A»fei/7MtLS5;tt»ltt?*5. JEK, *10 

1 0 1 l«5fflW«rig*n$-e:4r.t3iS-e#, y— hm^co 

[0 0 6 8] fcldlll 5~Ell 8i;a<3v^-C, *HJgco 
6 li»af*teSrXS)Rjc^ Lfc«EB&¥ffil21-Cfo <9 . 12 1 

[00 6 9] , El 1 7 ( a ) IcStJ: 5 IC, m*-t£ 
h UV^Bf&fcffl^T, 1 0 Q ■ c m@«COitSfeiCO 
PSJco->y =»>S«i o Q<r>m=i-'7iffiW$.**-v=f-i'? 

^■»K*<tfflli 0 0 3 Sr^-T-So fcK, N5^^/MS 
$c 1 0 1 tfSffiP Lfc-v^^ Srffl^T. ->y=vS^lO 
0(c#n>5rttA-T^r t-C r -P f 7i^2 0 1 £7£/*U 
Sfc, Pft^iil 0 2/5*IM§n Lfc^*?£fflV>T 
•>y a^lSl 00l:D y?raAt5lit*N')^2 
0 2«t5o 

[0 0 7 0] i^V^-C. Nft^^S* 1 0 l&tfP^-T 
■*/M£Wl 0 2<?»y 1 0 OCO^SI-. 

U y- MMtfflt2 0 5Xt/*^Btaft{kfltl 0 0 31 
\zj v K— rco^/gH^y = ^JBSl 0 0 6£M?Ll£i 0 
Oniru fiSJBH-So Nff*/HII«10 1i«l!l 

P LfcUS^* h-v*? 12 0 1 4rfflV>-C, N^-v-*/HB 

i o i co#gg a ir> y 3 vflt i o o 6 teMfcHMnSt:** 

/^-lOkeVgg, K-X*5 x l 0 15 c m" 2 S^ 

co^#T-yv (p + ) ^-fsj-^ax-rso mis (a) 

li, N^-^^/w-ffi^cl 0 1 SrBgP-TS <t 9 h-v 
^^1201 Sr^L7t^fliSr^-t-¥SEl-efc5, ^co 
-C3}-vaAi3j;t5, N^- + */u««l o i <o#^ a B B ->y 
3y§i 00 6 a7M4fe«r$tr^)SA'> !)=>iioo 

[00 7 1] ftC, U^h-7^^120lS;7yv/y 
^co*jfeic«t*j^*Lfc^, 017 (b) l^i-«fc9 

(C, P ^--V^ Anisic 1 0 2^HP LfcUv 5 ^. h-^^.^ 1 

2 1 llrffiv^, Pf+^fi«l 0 2co#i^S'>y = 
yfl 006 ^mZ-MWam^*'^- 5keV, K-X 
i5X10'5cm-2ggW*ttt^Dy (BF 2 0 «T-f 
^->i±Ai--5o Hi 5 (b) it, Pf-t^i«10 2 
Sr^p-T-SJ; K-r^.^ 12 11 ^/^figbfc^ 
^^^•f¥ffiE!T-^-5o rco-r^-vaA^i 9 , P^-\r 

1 0 2 y 3 1 0 0 6 tttmso* 
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[0 0 7 2] m 1 8 ( a ) {Z^-t£ o 

y!)3yjgi 0 0 7, 1 00 8±H, Il^DT^ 
yull 0 0 9 t It, fllxJf ^v^T^S^y K 

(WSi x ) Bt^^StWl Onmggitft 
So Nft^HI«10 1tPft^««l 

0 2(DiM^0. 1 5 Mm^S^*l^fflPa5«r*i- 
3 U>?^ h-r^^ 12 2 1 5rll0/<y7^^^1l 0 

0 9±i:mu Hpa»w«riaLfc*i^<yr^^/u 

Hl 0 0 9*K7^iyf^l:J:9»4t5o II^ 
^ y 7^ ^;HS l 0 0 9 Ifci, 3E«-#MI£ 

iv/||3yg6 0 7, 6 0 84K7>fiyf^l:J;9 
BfcSU Tl^^iSJftll 0 0 3^^LT«l 
OOlSr^tSo El 16 (a) (1, Nft^HKKEl 

0 1 £ P^**'Mig«l 0 2<D$tft$:mn-m'i?x b 

[0 0 7 3] Rfc, 7y'>y^*6KJ:? U-^* h 
12 2 1 S:8fe*i-5o ttt, 0 18 (b) ^ 
"T«fc9«-, 9Sl<D'<!)T*#/l'l 0 0 9±M»1 0 0 

?S 2 <7V« y T * * /uR 1 OlOi LTMt^y^f 
^>f h^-T K«t^/<y*S-eBWl Onmggiti 
t5o *r<0«L l2co^!i7^^;ufil0 10±i:, * 

*/MKi out itHxi^y^rytwig^^/N 

y#J5fe-e«Wl 0 0 nraW^o 

[0 0 74] 7thyy^7 7>f-Mmi:i 

U ;>< ^yUKl Oil, I2^<yr^«i 0 1 
o, li(7)/<y7^^/uiioo9, *8*'>!i3y| 

1 0 0 7. l 008S:K7>fxyf^^t5 o ::*U;:J; 
•9 , N^-r*/UflB«l 0 1 M^/uRl 0 1 1 , ^2 co 
/<!)7^/l'll0 10, Il^!)7^/i/RlOO 
9M#^f 0 '>y ^>Bl 0 0 7 A>b*5^y * 9*^? 
— hWB^y— h«Bl0 5iS»rt*n, it P^-v 
*/HH«l 0 2^**^1 Oil, $2^yr^ 
/UR 10 10, mi <B»< X )T ^ 9 /UK 1 0 0 9 &t>*#££ 

0 v>y ^iioo 8^6>*-&^y t< 9^y— hmffi^ 
y-ht«i0 6^sn5 o @io (b) it 

Mil 0 5, 1 0 65rMt^ffi^Ltl^ o r 
OtKJB-Cte, y-Hftl 0 5, 1 0 6^)tJ:iO^ 
/uRl 0 1 KO±I^BttlLt^5o 

[0 0 7 5] ^-CO^, htt^l 0 5, 1 0 6(7)^n 

-pnflV^ — ls<DffiM<DP V^/U2 0 1 , N^x/U20 

[0076] *nifio»tt-et, JKM^/U^ 

htttii (*9*mi Oil, g20/<!)7^^/Hl 0 
10, Il^<y7^^yuKl 0 0 9, #M£ s V>y ^ 



^1 0 0 8, 1 0 0 7) il/^hv^^tx^/fy^ 

R, ^t:^ 1 bU<^'ei^e>coasa^fflv^-c, tfy^* 

[0 0 7 7] it *HlHlO»lBTtt, Il(7)/<!J7^ 
*/uRl 0 0 9£r K7-r^^^-r^#^(wO^T^7t 
Hitf »ltffl*K J: 9 * 1 w/< y 7^ l 0 0 

9^-?xy hxyf Lt^5>, #«Bft*>y ai'Rl 0 0 

7 , 1008 *3«t v*^Bt«ftR iooi r K 
7^^yfltfc^:t^t^5o it 

»R-e»4, ^y *9frf— vwmz&n&#y ~>y 

11 2 0 6 (1207, 1208) $:Mt^I^}:o 
i^TS&^fcj&s, 7^7r^'>!l^>'MlT 1 !), J- 

[0 0 7 8] 4*5, ±aLfc3ttfc«)»lil — 3T?f4, S§ 
l^<y7^/*2 0 9, 6 0 9, 1 00 9 tlt^ 
y^f^UW K (WS i x ) felV^fcWtoV^ 
Tjfi^fca*. ^^^C/y^-f K (T i S i x ) , 9 1/9 
/Uv/y^-Y K (TaSiJ , =/</UF 4 >yW K (C 

it, Il(O/<!)7>^/H«2 0 9 1 6 0 9, 1 0 0 9 

*<D*9/i'£ i/» =i^iaj«Jt****»fr-efc, «*. 

fcf W S i K <7>4§^ x = 2 "Cft <Hx = l. 0 — 2. 5 
co|5H^iaj5S:'Cfo5tflR)«l^^ ir^v^So it gl 
<Ds< V T J 9 /i"R 2 0 9, 6 0 9, 1 0 0 9(Dlf^l 
Onm^I^Ho^t^fc^, RJS#0. Inm^ 
1 0 0 nm^HT'tlSI«<^S!i*Sr^4- t^"C#5 0 
if:, |l^y7^^l2 0 9, 6 0 9, 1 0 0 9 
^^^y^ffiT^^S#^^oV^Ta^^t^, CVD 

ffi-e««Lrt>±^. jei::, n^y7^/ui2o 

9, 6 0 9, l 0 0 9Sr»*-f-aB»c:tt, ^J^li*:^ 

^yUSrfifcRb, RTA (Rapid Thermal An 
nealing) ffifc £ 9 > y Kfl^itT t J: V \ 
[0 0 7 9] it ±J*LfcSI*<Z)»<lil - 3T1t % 
2^<y7^^g2 10, 610, lOlOtlt^ 
i/?* s Tl/1r<{ Yv^ K (WN) ^ffl^/c^i:ov^ 
iS^fe**, WS i N a> T i N, T i S i x , T a N, T 
a S i x t^fflV^fc^(7)M^»5 I i^-et 5 0 
it, l2(7)/<y7^^/UK2 10, 6 10, 1010 
coKJ??r lOnmi Lfc»^l:ov ^xm^tztK Rff 
0. 1 nm— 10 0 nm<P«Sllt?t>lRM£<^28lSS:?#5 - 
tWJSo it S2^!I7^/H»2 10, 6 1 

o, i o i o**'<y9mx~i&j&ir%m%\zr>\^XT&'< 

[0 0 8 0] it, iaSLfcHlifi^lBl — ^ 
*/u82 1 1, 6 11, lOllilt^V^fy 
(W) LfcS^Kol^-Cfti^fc;^ 7^5 = * A 

(Al) , «R (Cu) , ^^/H (Co) , 9>9si> 
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(Ta) . (Ti) . iVy-^'O^ (Ru) . S£ 

(Pt) &fflv^xt> .fc^U :ftt ) «t|Ov'PWK 

;UJ& 2 11, 611, 1011 (Dfiglf. # 1 0 0 n mCO^ 
-g-tro^-Ciii^fc/ii, 5nm~500nmt'{,Pli 
©M^i^t^-Cfi. £fc, /^/H2 1 1, 6 
11, 10 1 l«:^^y^jSfeT?fiftJR-*-«»&»wOV^-C^ 
C VDfeT*/&)8lLTt><fc^U ^^/bjARfftS" 

[0 0 8 1] ±36LfcH*0^fflll~3T?tt. N 

07, 507, 9 0 7^0. 1 5 » mtlT-fcSil-g'do 

•J/J^I^O. 0 5 n mt§~ 1 0 n mit UTti^o * 
fc, ^-HM1 0 7, 507, 907^0. 15jum 

m*i>om-'<f— vtdov^x^fc^, y— hmsii o 

7, 5 0 7, 9 o 7*sBfln L-fc*— tw<# — vefclfiUSS 

[0 0 8 2] 

[^©a*l r0>«Wli. WXtfti?SLfcJ;9fc1ff/&£ 
[0 0 8 3] &l<Ds<!)T**sl'm&N3 Lj r*'ljgmk 

p f t ^/HtSro t#Si5) t«i Lfc i t ia 9 , Nf 

+j|^WB*«#eiv'!'3>'«W K-/<V h t Py^ 
/l-Stt^^glB^y nyS© K-/<>- M*, mi <D/<}) 

5. Sfc, ;**/H8l a vKiwMfc* 1 & 
XftB2<D'<» T * * ji-mZMLizz. tizX*). #E*g 

[0 0 8 4] Ny^/MR^t py^/MR^ 
^mt^Mi^i> =>>m<D%.ffi&misX k— /<v h*«4t 

[00851 Sfc, Nft^g«iPft^/i'M« 
^^*-t-^^i:*«ilh-r6^i:^T-#. y- h» 

[0086] sfc. m2<o'<)> T**/umtm*frm8t 



C t Sr J: 9 »Jllc}q];t5 n i i*ST-# 5 0 

m 1 1 *&w<nnm<»wm 1 

[E]2] *mw<nmm<nMffii \z^\a^wmm.(r> 

[HI3] *|g^<7?*160^f®l^*5lt5^*^SW 

»jtxes:«Eii&wt*i-¥iBia-e*>4. 

[El 4] *&W<DMm<OMfe 1 K&MTS^iSfl^Btf) 
[H15] *3gBJOHJ60^®ltw*i»t5^»:iSe«73 

Kiixa*«ii&w^*i-Wfisia-e*)So 

[H16] *«W©HJfi(OJglMH=*ift5*i»(*:Slt<Z) 
»jfiXg&*W&«j|w*i-»rffiei-e*>.5. 

[12 7] *»W«?Hlfi«5»li2^j3tt5*i»fr8fli«? 
ffffiSc *«BS6<J ic*i-¥ffim T- fo 5> o 

[El 8] **W©KHteO»l»2lcj3ft5*i»*3fi««> 

[El 9] *!§BJ<D*lg(D^«|2(r*3tt5#gf^BW 
»JSXSS:«>»WI=*i-5PiSia-C*>5. 

[sio] *am<z>9m<r>miR2izt3ttz¥&#&m 
[in] *mw<nmifo<7>Mm2\zioi,iz¥m-&mw 

[Ell 2] #*B<Z>2afi05»IS2KtettS*i*{MS« 
[Ell 3] *«W©Hlfi«)^lB3^i3lt5*i)M*:S6« 

[mi 4] *&w<D%m<Dwm3^*>rtz>*mfc , mM 
<Dm& : &w&m^-tmmmx~hz>. 

[Ell 5] *^W<73HSS<D^fi3Jr*3tt2)*«(*:^B 

(DmmT.M-zws&m^-rw-mmxh 5» 

[Ell 6] *«WwHJfiw»»3»c*s»t5**fr»K 

«?«jgxesr«ti*wj-^-t-¥ffiia-e*>5. 
[eh 7] *%wv>mm<DMffi3\z*5vz>*m#mm 

ro»iiXS«:«»tt{=^Wrffia-e*»5. 

[Ell 8] *«W»l51S«>»lBI3lci3lt5*i»i*cK« 
wfilifi IS * SW&tt I- *t- Wf ffiEl X- <fe 5 o 

[Ell 9] a*ro*#ff««*^-*-«i»WfiiH"C*) 

-So 

[El 2 0 ] f**ro*i»*KlI**i-«l»»fa5H-C*> 

So 

100 >y=>S«, 101 Nft^i, 
102 Pft^^it, 1 0 3, 1 00 3 

*«hmmu*. 105, 1 0 6 y- h®$. 

107, 507, 907 Nft^/uiltPft^ 
/l^H«W»*»^y- 20 1 P^^ 
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/K 2 0 2 N9s/K 2 0 

206, 606, 1206 y ^ ^#^b s p'> 
U^yg, 20 7, 60 7, 1207 N^^/t- 
«*^*8*'>!)3^ 208, 608, 120 

8 p^-r^HH*^**»'>y ^^fflt. 209, 

6 0 9, 1 0 0 9 SB 1 <7V<JJ ry 2 1 



0, 6 10, 10 10 |2^/<!j7^y! 
11, 6 11, 1011 y^/HK, 4 0 1, 4 1 

1, 421, 801, 811, 821, 1201, 12 
11, 1221 Uy^hv^^ x 601, 100 
1 * — /U c 
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^A:;.:.^:H--^ : :.-::-:j 
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201 



103 
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[El 1 9] 




[0151 
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202 
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F^ — 4M104 
5F048 



AA01 BB01 BB04 BB19 BB28 
BB33 CC05 DD28 DD37 DD43 
DD55 DD64 DD65 DD71 DD80 
DD84 DD88 DD94 EE03 EE14 
FF13 FF14 FF18 FF31 GG09 
GG10 GG14 HH10 HH15 HH16 
AA07 AC03 BB01 BB04 BB06 
BB07 BB08 BB12 BE03 BG01 
BG13 



